Biochemically atypical strains classified as Vibrio cholerae were characterized by biochemical reactions, serology, antibiotic susceptibility testing, and deoxyribonucleic acid relatedness. Strains with the following atypical reactions were shown to be V. cholerae: mannose negative, mannitol negative, lysine decarboxylase negative, no growth in the presence of 5% NaCI, salicin and cellobiose positive. Sucrose-negative strains were shown to constitute a new species, Vibrio mimicus, whose type strain is 1721-77 (ATCC 33653 Hugh and Sakazaki published a minimal set of biochemical characteristics with which to define V. cholerae (12). These minimal diagnostic characteristics were subsequently reaffirmed by the International Committee on Systematic Bacteriology Subcommittee on the Taxonomy of Vibrios (13).
Biochemically atypical strains classified as Vibrio cholerae were characterized by biochemical reactions, serology, antibiotic susceptibility testing, and deoxyribonucleic acid relatedness. Strains with the following atypical reactions were shown to be V. cholerae: mannose negative, mannitol negative, lysine decarboxylase negative, no growth in the presence of 5% NaCI, salicin and cellobiose positive. Sucrose-negative strains were shown to constitute a new species, Vibrio mimicus, whose type strain is 1721-77 (ATCC 33653). In addition to its negative sucrose reaction, V. mimicus was differentiated from V. cholerae by its negative Voges-Proskauer, corn oil, and Jordan tartrate reactions and by its sensitivity to polymyxin. V. mimicus was isolated from shellfish and water, as well as from human diarrheal stools and ear infections. Most strains were typable with antisera against V. cholerae. Strains from three serogroups produced either a heat-labile or a heat-stable enterotoxin.
Vibrio cholera has long been known as the etiological agent of cholera. It was first thought that only the classical biotype of V. cholerae serotype 0:1 caused cholera, but the eltor biotype was subsequently shown to cause the disease. Serotypes other than 0:1 were called nonagglutinating vibrios or noncholera vibrios. Their role in disease was not recognized, and despite their biochemical similarity to 0:1 strains they were often not considered as V.
cholerae.
As early as 1935, Garner and Venkatraman demonstrated that 0:1 and non-0:1 V. cholerae strains had identical H antigens (9) . Many investigators have shown that non-0:1 strains cause sporadic cases and even occasional epidemics of cholera. This observation was confirmed and extended by Sakazaki and Shimada (15) . Sakazaki et al. studied the biochemical reactions of a large number of non-0:1 strains, concluding that they were V. cholerae (14) . Their phenotypic observations were confirmed by Citarella and Colwell (5) , who showed that 0:1 and non-0:1 strains of V. cholerae were inseparable on the basis of deoxyribonucleic acid (DNA) relatedness.
Hugh and Sakazaki published a minimal set of biochemical characteristics with which to define V. cholerae (12) . These minimal diagnostic characteristics were subsequently reaffirmed by the International Committee on Systematic Bacteriology Subcommittee on the Taxonomy of Vibrios (13) .
The original purpose of this study was to define the biochemical parameters of V. cholerae by determining DNA relatedness of biochemically atypical strains to a typical strain of V. cholerae. During the investigation, we found that sucrose-negative strains were not V. CDC laboratory strain V. vulnificus CDC laboratory strain V. vulnificus CDC laboratory strain Aeromonas hydrophila CDC laboratory strain Escherichia coli K-12 CDC (10) . The string test was done as described by Smith (17) . Sensitivity to the vibriostatic pteridine compound 0/129 (16) was done on disks prepared as follows: sterile 6-mm filter paper disks were soaked in a 0.1% solution of 2,4-diamino-6,7-diisopropylpteridine (Calbiochem, La Jolla, Calif.) in acetone and then dried overnight under a laminar flow hood. Sensitivity to polymyxin (50-U disks) was done by the disk method of Bauer et al. (1) . Occasional strains of V. cholerae and most strains of many other Vibrio species grow poorly or not at all in the absence of salt. Media as normally used for fermentation of carbohydrates and for most other tests contained 0.5% NaCI. A final concentration of 1% NaCI was added to those test media that do not contain salt: oxidase, indole, methyl red, Voges-Proskauer, nitrate reduction, gelatin, esculin, lysine, arginine, and ornithine.
Salt tolerance was determined by the ability of a strain to grow in nutrient broth containing 0, 1, 6, 8, 10, and 12% NaCI. O antigens were determined with antisera prepared by H. L. Smith, Jr., by using the Smith typing system (18, 19) .
Enterotoxin assays. Cultures were tested for elaboration of heat-labile enterotoxin by either the Y-1 adrenal cell assay (7) or the enzyme-linked immunosorbent assay (20) ; for elaboration of heat-stable enterotoxin, cultures were tested by the infant mouse assay (6) .
Antibiotic susceptibility testing. Antibiograms were done by the disk method of Bauer et al (1), with the concentrations of antibiotics previously published (11 On the basis of these data, 52 sucrose-negative strains were tested by DNA relatedness to determine whether they formed one or more than one relatedness group and whether any sucrosenegative strains belonged to V. cholerae. The results clearly indicate that V. mimicus encompasses all of the sucrose-negative strains (Table  6 ). V. mimicus is more closely related to V. cholerae than to the other Vibrio species tested, or to Aeromonas hydrophila.
Taxonomie description. The name Vibrio mimicus sp. nov. is proposed for the sucrosenegative, cholera-like strains: min. ic' us, M.L. noun mimicus to mimic, because of its similarity to V. cholerae. The type strain of V. mimicus is 1721-77 (ATCC 33653). V. mimicus is a gramnegative, oxidase-positive, vibrio-shaped bacterium that is motile by means of a single polar flagellum (Fig. 1) . It is positive in the string test, is sensitive to polymyxin and to the vibriocidal agent 0/129, and grows in the absence in NaCl and in 1% NaCI; approximately 50% of the strains grow in 6% NaCl. Negative reactions for sucrose fermentation, Voges-Proskauer, and lipase (10% positive) are the most useful diagnostic tests in separating V. mimicus from V. cholerae. The overall biochemical reactions for V. mimicus are shown in Table 2 , and its antibiotic confines of V. cholerae. These data are a logical extension of the data proving that serotypes other than 0:1 are V. cholerae (4) . There are few, if any, reactions that can be used a priori to include or to exclude a strain from a given species. Experience with Enterobacteriaceae has shown to our satisfaction that a phenotypic definition of species, in the absence of DNA relatedness data, is incorrect as often as it is correct. V. mimicus is yet another example of the necessity of DNA relatedness in defining the biochemical parameters of species. Without DNA relatedness data, how could one include mannosenegative, arabinose-negative, sucrose-positive strains (Heiberg group 2) in V. cholerae and exclude sucrose-negative, arabinose-negative, mannose-positive strains (Heiberg group 5) from V. cholerae?
V. mimicus has been isolated with increasing frequency from American waters and shellfish during the past 2 years. It has also been isolated from Bangladesh, Mexico, New Zealand, Guam, Canada, and the Orient. This increase in isolates is undoubtedly due to the increased awareness of and culturing for V. cholerae in the United States. There has not been an epidemiological study of V. mimicus isolates; however, the data on source of isolation leave little doubt of its implication in acute diarrhea linked to the consumption of shellfish (Table 1) . It is also quite likely that V. mimicus, like other Vibrio species, is an etiological agent of ear infections.
Most V. mimicus strains are typable by using antisera produced against V. cholerae. The 45 typable strains in our collection belong to 18 O groups, three strains were not typable, and three were rough (Table 3) . Thirty-four strains (76% of total typable) belong to just seven O groups, and 27 of these (60% of total typable) belong to just four O groups.
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